Oxytocin and oxytocin receptors in cancer cells and proliferation.
The hypothalamic nonapeptide oxytocin plays a crucial role in many reproductive and behavioural functions. However, in recent years, an additional new role for oxytocin has been identified in neoplastic pathology. In tumours, oxytocin acts as a growth regulator, through the activation of a specific G-coupled transmembrane receptor, the oxytocin receptor. In vitro, oxytocin inhibits proliferation of neoplastic cells of either epithelial (mammary and endometrial), nervous or bone origin, all expressing oxytocin receptor. Furthermore, an oxytocin growth-inhibiting effect was also tested and confirmed in vivo in mouse and rat mammary carcinomas. In neoplastic cells derived from two additional oxytocin target tissues, trophoblast and endothelium, oxytocin was found to promote cell proliferation, an effect opposite to that previously described in all other neoplastic oxytocin-responsive cells. The signal transduction pathways coupled to the biological effects of oxytocin are different in oxytocin growth-inhibited or growth-stimulated cells, and may depend on the membrane localization of the oxytocin receptor itself. The inhibitory effect of oxytocin is apparently mediated by activation of the cAMP-protein kinase A pathway, a nonconventional oxytocin signalling pathway, whereas the mitogenic effect is coupled to the increase of intracellular [Ca(2+)] and tyrosine phosphorylation, 'classical' oxytocin transducers. Moreover, the oxytocin receptor localization in lipid rafts enriched in caveolin-1 turns the inhibition of cell growth into a proliferative response, eliciting different epidermal growth factor receptor/mitogen-activated protein kinase activation patterns. This unexpected role of oxytocin (and oxytocin analogues) in regulating cell proliferation, as well as the widespread expression of oxytocin receptors in neoplastic tissues of different origin, opens up new perspectives on the biological role of the oxytocin-oxytocin receptor system in cancer.